We analyze the signal at the Tevatron for the doubly charged Higgs superfield of supersymmetric left-right models with gauge mediated supersymmetry breaking. Due to the presence of a new coupling, the lighter stau is usually less massive than the lightest neutralino and is frequently the NLSP. The fermionic part of the doubly charged Higgs field decays dominantly into two τ leptons plus missing energy (gravitino). We find that the inclusive two τ -jets and three τ -jets plus missing energy signatures could be observable at Run II of the Tevatron. We also find that the distribution in angle between the two highest E T τ -jets when they come from same sign τ leptons can be used to distinguish this model from the others.
I. INTRODUCTION
Due to its many attractive features, supersymmetry (SUSY) has become a primary focus of experimental investigations. Most of the experimental searches for SUSY so far have been performed in the context of the Minimal Supersymmetric Standard Model (MSSM) [1] . It is important, however, to determine what the signatures are for SUSY models beyond the MSSM. In this work we consider SUSY left-right (LR) models with gauge mediated supersymmetry breaking (GMSB).
Supersymmetric left-right models (SUSYLR) where the SU(2) R gauge symmetry is broken by triplet Higgs fields ∆ c with B − L = 2 have many attractive features: 1) they imply automatic conservation of baryon and lepton number [2] ; 2) they provide a natural solution to the strong and weak CP problems of the MSSM [3] ; 3) they yield a natural embedding of the see-saw mechanism for small neutrino masses [4] where the right-handed triplet field (∆ c ) that breaks the SU(2) R symmetry also gives heavy mass to the right-handed Majorana neutrino needed for implementing the see-saw mechanism.
Recently it has been shown that the doubly charged components of the triplet Higgs fields are massless unless there are some higher dimensional operators (HDO) [5] [6] [7] [8] . This is independent of how supersymmetry breaking is transmitted to the visible sector (i.e., whether it is gravity mediated or it is gauge mediated) and also of whether the hidden sector supersymmetry breaking scale is above or below the W R scale. In the presence of HDO's, they acquire masses of order ∼ v 2 R /M Pl . Since the measurement of the Z-width at LEP and SLC implies that such particles must have a mass of at least 45 GeV, this puts a lower limit on the W R scale of about 10 10 GeV or so. For W R near this lower limit, the masses of the doubly charged particles are in the 100 GeV range. The rest of the particle spectrum below the W R scale can be the same as that of the MSSM with a massive neutrino or it can have an extra pair of Higgs doublets in the 10 TeV range depending on the structure of the model.
The ordering of the sparticles masses in the SUSYLR model makes the SUSY signature distinctive from other SUSY models. Of primary importance to the signal is the identity of the sparticle which is the next to lightest SUSY particle (NLSP). Here the NLSP can be the lightest neutralino, the lighter stau, or the light doubly charged Higgsino (which we henceforth call the deltino). Mass spectra for this type of model have been studied previously [9] . It was found that one of the Higgs fields has a coupling with the third generation charged leptons which reduces the third generation charged slepton masses. Because of this, in SUSYLR models with GMSB the lighter stau is predominantly the NLSP whenever the deltino is too massive to play that role. As a result, the decay chains of the SUSY particles typically lead to the lighter stau. Theτ 1 then decays into a τ lepton and a gravitino (G) which escapes the detector undetected (leading to missing energy). Since the gravitino mass is on the order of eV, the emitted τ will have high p T enhancing its detection possibility. Moreover, pair production of the light doubly charged Higgsinos always produces four τ leptons. When theτ 1 is the NLSP, this occurs through∆ c±± →τ ± 1 τ ± followed byτ 1 → τG. When thẽ ∆ c±± is the NLSP, this occurs through the stau mediated decay∆ c±± → τ ± τ ±G . One can get a similar signal in supergravity motivated LR models with the gravitinos replaced by the lightest neutralino (its mass is greater than 33 GeV), which will constitute the missing energy.
Signals involving two or more high p T τ leptons are also important signals for conventional GMSB models as the lighter stau is frequently the NLSP for these models as well. In the SUSYLR model, however, we find that the production of the deltino can greatly enhance the signal. In addition, since the deltino decays into like sign τ leptons, we find that the distribution in angle between same sign τ leptons can be used to distinguish this model from other GMSB models.
In this paper we analyze in detail the signal for SUSY production in the context of the SUSYLR model. First, we discuss the sparticle masses and the production cross sections for the major SUSY production modes: χ
production, slepton pair production and∆ c++∆c−− production. Next, we analyze the τ -jet signal. We give the typical two, three and four τ -jet inclusive production cross sections with and without standard cuts. Last, we show how the distribution in angle between the τ -jets based on their charges can distinguish this model from other models whose signals also involve the production of τ leptons.
II. SPARTICLE MASSES AND PRODUCTION
Since the observed signal depends on the masses of the sparticles, we first begin by describing the model and the corresponding mass spectrum. The particle content of this model above the LR scale includes φ(2, 2, 0), ∆(3, 1, 2),∆(3, 1, −2), ∆ c (1, 3, −2),∆ c (1, 3, −2) and a singlet where the numbers in the parentheses refer to their transformation properties under SU(2) L × SU(2) R × U(1) B−L . The LR symmetric superpotential for this theory is
where W NR denotes nonrenormalizable terms arising from higher scale physics such as grand unified theories or Planck scale effects. Demanding that the F ∆ , F s and F ∆ c terms vanish, it has been found [9] that the VEV of S becomes
. The VEVs for the ∆ and∆ vanish and their masses become of the order of 2M D . Let us now see what happens to the different components of the ∆ c fields. One linear combination of the singly charged and neutral Higgs fields pick up a mass on the order of v R . The doubly charged Higgsinos are massless unless the nonrenormalizable terms are introduced. In the presence of W N R , the doubly charged fields acquire masses of order v 2 R /M Pl . This result is true when the vacuum conserves R-parity. When the vacuum breaks R-parity, the scale of the right handed W 's has an upper bound on the order of a few TeV. Therefore, in this version of the model, all particles, including the doubly charged bosons and fermions, have masses also in the few hundred GeV to TeV range. In what follows we work with the R-parity conserving version for simplicity.
After integrating out the fields at the left-right scale, we are left with the following additional part to the MSSM:
where we have assumed that f is diagonal. The PSI esperiment [10] has put an upper bound on the product of the first two generation couplings of f 1 f 2 < 1.2 × 10 −3 . The magnitude of f 3 is unrestrained. The term M ∆ originates from the nonrenormalizable terms.
The model considered here involves gauge mediated supersymmetry breaking. In GMSB type models the SUSY breaking is communicated to the observable sector by the SM gauge interactions [11] . We choose GMSB since the lighter stau will then have a mass that is almost always below that of the lightest neutralino. The lighter stau then decays to a τ lepton and a gravitino. Since the gravitino is very light, the τ lepton will typically be very energetic.
In the GMSB model, the sparticle spectrum depends on the following parameters: M, Λ, n, tan β, f 3 , M∆(M) and the sign of µ. M is the messenger scale. The parameter n is dictated by the choice of the vector-like messenger sector. In this calculation we will assume that each flavor in the messenger sector consists of a vector like isosinglet pair of fields (Q +Q) and a vector like weak isodoublet pair L +L. The definition of tan β is that tan β ≡ v 2 /v 1 where v 2 is the VEV for the up-type (H u ) Higgs doublet and v 1 is the VEV for the down-type (H d ) Higgs doublet. M∆(M) is the messenger scale value for the deltino mass. The parameter µ is the coefficient in the bilinear mixing term, µH u H d , in the superpotential. Constraints coming from b → sγ strongly favor negative values for µ [12] and, in the cases considered in this work, µ is taken to be negative. Demanding that the EW symmetry be broken radiatively fixes the magnitude of µ and the parameter B (from the BµH u H d term in the scalar potential) in terms of the other parameters of the theory.
The soft SUSY breaking gaugino and scalar masses at the messenger scale are given by [13] 
where the α i are the three SM gauge couplings and k i = 1, 1 and 3/5 for SU(3), SU (2) and U(1), respectively. The C i are zero for gauge singlets and are 4/3, 3/4 and (Y /2) 2 for the fundamental representations of SU(3), SU(2) and U(1), respectively (with Y given by Q = I 3 + Y /2). g(x) and f (x) are messenger scale threshold functions.
We calculate the SUSY mass spectrum by using the appropriate renormalization group equations [14] . We first run the Yukawa couplings (including the three new couplings f 1,2,3 ) and the gauge couplings from the weak scale up to the messenger scale. At the messenger scale, we apply the boundary conditions given by the equations above and then use the RGEs for the soft SUSY couplings and masses in order to run down to the weak scale.
The mass spectrum here is much like that expected in minimal GMSB models. The gravitino is always the LSP. Since SUSY breaking is communicated to the visible sector by gauge interactions, the mass differences between the superparticles depend on their gauge interactions. This creates a hierarchy in mass between electroweak and strongly interacting sparticles. Eq. 3 shows that the gluino is more massive than the charginos and neutralinos, while Eq. 4 shows that the squarks are considerably more massive than the sleptons. Thus in minimal GMSB models, the lightest neutralino and the lighter stau fight for the NLSP spot [12, 15] . In this model, the deltino also joins the race to become the NLSP.
We will concentrate the analysis on those regions of the parameter space where either the lighter stau or the deltino is the NLSP. Whether or not the deltino is the NLSP depends on the mass it gets from the higher dimensional terms. If this mass is too high, then either theτ 1 or χ 0 1 is the NLSP. The lighter stau can be much lighter in our SUSYLR model than in conventional GMSB models due to the presence of the additional coupling f 3 . Thus the lighter stau will be lighter than the χ 0 1 for a larger region of the parameter space and theτ 1 has a greater potential to be the NLSP in this SUSYLR model.
There are a number of potential SUSY production mechanisms here. Given the current lower bounds on the various sparticle masses and the hierarchy of sparticle masses in GMSB models, the important SUSY production mechanisms will typically include EW gaugino production. At the Tevatron, chargino pair (χ
) production takes place through s-channel Z and γ exchange and χ 0 2 χ ± 1 production is through s-channel W exchange. Squark exchange via the t-channel also contributes to both processes, but the contributions are expected to be negligible since the squark masses are large in GMSB models. The production of χ
is suppressed due to the smallness of the coupling involved.
In addition to these usual SUSY production mechanisms of the MSSM, we also have deltino pair (∆ c++∆c−− ) production. This proceeds through s-channel Z and γ exchange. Given that the∆ c±± can be relatively light, it can be a very important SUSY production mode. In fact, it frequently is the dominant mode.
The possible final state configurations at the Tevatron depend on the sparticle spectrum and on which SUSY production mode is dominant, but they will have certain aspects in common. When theτ 1 is the NLSP, the various possible decay modes will (usually) produce at least two τ leptons arising from the decays of the lighter staus. In addition, there can also be large E T / due to the stable gravitinos and neutrinos escaping detection. When the deltino is the NLSP, the standard SUSY production modes of EW gauginos can still produce large numbers of τ -jets if theτ 1 is the next to next to lightest SUSY particle (in which case thẽ τ 1 is lighter than the χ 0 1 ) so that the decay chains of the sparticles will still lead to theτ 1 . Pair production of the deltino leads to copious quantities of τ leptons irrespective of what the NLSP is. This is because the deltino couples to leptons/sleptons but not to quarks/squarks. In addition, the coupling to the third generation can be much greater than the small coupling to the 1st and 2nd generations. Thus, when theτ 1 is the NLSP, the deltino decays via∆ c±± →τ ± 1 τ ± with the stau decaying viaτ 1 → τG. On the other hand, when the deltino is the NLSP, it decays via theτ mediated three-body decay modẽ ∆ c±± → τ ± τ ±G . Thus∆ c±± pair production generally results in the production of four τ leptons (two from each deltino).
III. TAU JET ANALYSIS
As mentioned above, SUSY production for this SUSYLR model leads to the production of copious quantities of τ leptons. τ leptons are typically identified at colliders by their hadronic decays to thin jets. We now give a detailed account of the possible τ -jet signatures for SUSY production at the Tevatron in the context of the left-right GMSB model. This analysis is performed in the context of the Main Injector (MI) and TeV33 upgrades of the Tevatron collider. The center of mass energy is taken to be √ s = 2 TeV and the integrated luminosity is taken to be 2 fb −1 for the MI upgrade and 30 fb −1 for the TeV33 upgrade.
In performing this analysis, the cuts employed are that final state charged leptons must have p T > 10 GeV and a pseudorapidity, η ≡ − ln(tan θ 2 ) where θ is the polar angle with respect to the proton beam direction, of magnitude less than 1. Jets must have E T > 10 GeV and |η| < 2. In addition, hadronic final states within a cone size of ∆R ≡ (∆φ) 2 + (∆η) 2 = 0.4 are merged to a single jet. Leptons within this cone radius of a jet are discounted. For a τ -jet to be counted as such, it must have |η| < 1. The most energetic τ -jet is required to have E T > 20 GeV. In addition, a missing transverse energy cut of E T / > 30 GeV is imposed. The signatures for SUSY production depend on the hierarchy of sparticle masses. This, in turn, depends on the values the parameters of the theory takes. The parameters considered in this analysis are tan β = 15, n = 2, M/Λ = 3, f 3 = 0.5, f 2 = 0.05 and f 1 = 0.05. We vary Λ from 35 to 85 TeV. For the messenger scale deltino mass, we use the values 90, 120 and 150 GeV. The masses of some of the particles of interest are given in Fig. 1 and Fig. 2 . In Fig. 1 we take M∆(M) = 90 GeV, but the masses of the gauginos and sleptons (with the exception of the stau) do not vary much with the messenger scale deltino mass. Fig. 2 gives the masses of the delta boson and the deltino. The deltino mass is not very sensitive to the value of Λ, while the delta boson mass is highly dependent on Λ due to the contributions from the messenger scale loops (which give it mass along with the nonrenormalizable part). Given the substantially higher ∆ c boson mass, ∆ c production is not very important at the Tevatron.
There are several potential SUSY production modes here. The cross sections for the more traditional SUSY production modes are given in Fig. 3 . We also have deltino pair production; the cross sections for which are tabulated in Table I . Since the deltino mass does not vary much over the values of Λ considered, the cross section for deltino pair production does not vary much either. This cross section is high enough for all the deltino masses considered that deltino pair production is always an important SUSY production mode. For low values of Λ, the EW gaugino production cross section is large with values in the hundreds of fb at Λ = 35 TeV, but the cross section falls off substantially as Λ increases. As Λ increases above about 55 TeV, the cross section for EW gaugino production starts to fall below that of slepton production (in particularτ
. In a minimal model, these sleptons modes would become the dominant SUSY production modes, but here the cross sections for slepton production fall far below that of deltino pair production. Thus the dominant SUSY production modes here are deltino pair production and, at values of Λ below 45 TeV or so, χ The decay chains depend on which sparticle is the NLSP. For the values of the parameters that are considered here, either the lighter stau or the deltino is the NLSP. Since the mass of the lighter stau increases with increasing Λ, the lighter stau is the NLSP for lower values of Λ, while the deltino is the NLSP for higher values of Λ. For a messenger scale deltino mass of 90 GeV, the lighter stau is the NLSP for Λ below about 43 TeV. For M∆(M) = 120 and 150 GeV, the boundaries are given by about 58 and 73 TeV, respectively. When the ligher stau is the NLSP, it decays viaτ 1 → τG, and the deltino decays via the two-body mode∆ c →τ 1 τ . Then deltino pair production leads to four τ leptons. On the other hand, if the deltino is the NLSP, it decays via the stau mediated three-body mode∆ c → τ τG. So, once again, deltino pair production again leads to the production of four τ leptons.
The decays of the lighter selectron and smuon are given in Table II . At values of Λ around 35 to 40 TeV, the neutralino is lower in mass than theẽ 1 andμ 1 . When this is the case, the main decay mode of the isẽ 1 
The chargino has only two decay modes over the allowed parameter space: χ
At the lower values of Λ considered, the decay to the lighter stau is either the only decay mode available or is the dominant decay mode. For Λ around 40 TeV and below, the only decay mode for the lighter chargino is χ ± 1 →τ 1 ν τ . For these values of Λ, the lighter stau decays viaτ 1 → τG as discussed above. Thus in chargino pair production, two τ leptons are produced. As Λ increases, the decay mode χ
With the subsequent decays of the lighter neutralino to the sleptons and with the deltino as the NLSP, the number of τ leptons produced is typically four or six (in principle eight τ leptons can be produced although this requires the rather rare three-body decays of the selectron and smuon).
The branching ratios of the second lightest neutralino are particularly sensitive to the value of Λ. At lower values of Λ, the decays to the sleptons are dominant. In particular, the decay χ 0 2 →τ 1 τ is dominant due to the lower mass of theτ 1 and the fact that the χ 0 2 is mostly wino. When theτ 1 is the NLSP, χ 0 2 χ ± 1 production typically produces three τ -jets. When the lighter stau isn't the NLSP and decays viaτ 1 → τ∆ c , then five τ leptons are usually produced, although three is also common due to the decays of the χ 0 2 to theμ 1 and e 1 followed by their decays to the deltino. As Λ increases, the decay χ 0 2 → χ 0 1 h becomes dominant, but at these values of Λ, the cross section for EW gaugino production falls far below that of deltino pair production.
In summary, the dominant SUSY production modes at low values of Λ are deltino pair production and EW gaugino production. We expect four τ leptons to be produced in deltino pair production, while EW gaugino production is typically expected to produce two to three τ leptons. For larger values of Λ, the possibility exists to produce many τ leptons in EW gaugino production, but the cross sections for such production are much smaller than that for deltino pair production. Thus four τ leptons are generally produced at larger values of Λ.
We now consider the observability of these modes at Tevatron's Run II. Tables IV, V and VI give the inclusive τ -jet production cross sections for a messenger scale deltino mass of 90, 120 and 150 GeV, respectively. We include in the figures only up to four τ -jets as the cross sections for more than four τ -jets are small. Considering Table IV , we see that before cuts the production of two and three τ -jets are dominant, but the four τ -jet cross section is also significant at slightly over 100 fb. After the cuts are applied, however, the situation changes substantially. The one τ -jet mode is now dominant, but the cross section for two τ -jets is not far below and the three τ -jets cross section is not insignificant.
We first consider the M∆(M) = 90 GeV case. We see from Table IV that for Λ = 35 TeV the cross section for inclusive production of three τ -jets is 32.3 fb. For an integrated luminosity of 2 fb −1 (the approximate intial value at Run II), this corresponds to about 65 events. For 30 fb −1 , the number of observable events is ∼ 970. For Λ = 85 TeV, the production cross section for three τ -jets has gone down slightly due to the decrease in production of charginos and neutralinos. With a value of 26.7 fb, the number of expected events is about 53 and 800 for 2 fb −1 and 30 fb −1 of data, respectively. The cross section for two τ -jets is considerably higher. For Λ = 35 TeV, the σ · BR for two τ -jets is 125 fb which corresponds to 250 events for 2 fb −1 of data and 3750 events for 30 fb −1 of data. For Λ = 85 TeV, σ · BR has decreased to 79 fb. This gives about 160 and 2370 events for 2 fb −1 and 30 fb −1 of data, respectively. In comparison to the GMSB model with the MSSM symmetry, the two τ -jets and the three τ -jets cross sections are considerably higher in this model. In the GMSB model with MSSM symmetry, the two τ -jets cross section can be seen at RUN II, but not the three τ jets [16] .
As the mass of the deltino increases, the production rates go down and more variations appear. The inclusive τ -jet cross sections for M∆(M) = 120 GeV are shown in Table V . Considering the inclusive three τ -jets mode, the production cross section at Λ = 35 TeV is 26 fb. This corresponds to 52 events for 2 fb −1 of data and 780 events for 30 fb −1 of data. This goes down to about 17 fb at Λ = 85 TeV. This gives about 34 and 510 events for 2 fb −1 and 30 fb −1 of data, respectively. The production rate for two τ -jets is higher. At Λ = 35 TeV, σ · BR = 94 fb which gives 190 and 2820 events for 2 fb −1 and 30 fb −1 of data, respectively.
IV. ANGULAR DISTRIBUTIONS
The excess of τ -jets expected in this model does not constitute an unequivocal signal for this model. τ -jets are part of the signatures for other models including the minimal GMSB model when the lighter stau is the NLSP. The question then arises as to whether there is any way to distinguish this model from the minimal GMSB model. A possible distinguishing characteristic is the distribution in angle between the two highest E T τ -jets when they come from same sign τ -jets.
Consider deltino pair production. The deltino tends to decay to like sign τ leptons. This occurs directly when the deltino is the NLSP and so decays via the three-body decaỹ ∆ ±± → τ ± τ ±G . When the two-body decay of the deltino∆ ±± →τ ± 1 τ ± occurs, then the second like sign τ lepton comes from the subsequent decay of the stau. In the rest frame of the deltino, the τ leptons are widely distributed. In the lab frame, however, the deltinos are quite energetic and have a large velocity, especially if their masses are small. As a consequence of this, the decay products of the deltino tend to be collimated in the direction in which the deltino was moving. Thus when the two most energetic τ -jets have the same sign in deltino pair production, the angle between them tends to be smaller than when the two most energetic τ -jets have opposite sign charges. Fig. 4 gives the distribution in angle between the two most energetic τ -jets for deltino pair production. This example is for a weak scale deltino mass of about 97 GeV. We can see that the distribution in angle for like sign τ -jets, which is given in Fig. 4(a) , peaks at about 40
• . Fig. 4(b) gives the distribution in angle between the two most energetic τ -jets when they come from opposite sign τ leptons. In stark contrast to the previous case, here the peak occurs at 110
• . The question then arises as to how these distributions look in the usual SUSY production modes. Fig. 5 shows the angular distributions for combined χ mass is ∼ 100 GeV. The distribution for same sign τ -jets is given in Fig 5(a) . We see that the peak occurs at about 110
• . In this situation, same-sign τ -jets do not come from χ
production, one of the same sign τ -jets generally comes from the chargino and the other from the neutralino. We now consider the angular distribution for opposite sign τ -jets which are given in Fig. 5(b) . In χ 0 2 χ ± 1 production, opposite sign τ -jets frequently come from the neutralino, while in χ
production one of the τ -jets comes from one of the charginos and the other τ -jet comes from the other chargino. Since there is a strong possibility that the opposite sign τ -jets come from the same particle (χ 0 2 ), the distribution should peak at a lower angle than for same sign τ -jets. We see from the figure that the peak occurs at about 85
• . The question arises as to how much this changes as the gaugino masses are increased. Fig. 6 gives the angular distribution for a χ 0 2 mass of 150 GeV. We see that the same sign distribution still peaks at about 110
• , while the opposite sign distribution has now shifted to a slightly higher value of about 95
• . The actual angular distribution between the two highest E T τ -jets depends on which SUSY production modes are important. For certain regions of the parameter space (depending, in particular, on the values of Λ and the messenger scale deltino mass), deltino pair production is the only important SUSY production mode. When this is the case, the angular distributions are simply given by those for deltino pair production.
In other regions of the parameter space, EW gaugino production can be significant. We consider the angular distributions for an example given by the input parameters tan β = 15, n = 2 and M/Λ = 3. Three values of the messenger scale deltino mass are considered: 90, 120 and 150 GeV. The angular distributions for M∆(M) = 90 GeV are given in Fig. 7 . Since the deltino is especially light at 96 GeV, deltino pair production is the dominant SUSY production mode. Thus deltino pair production largely dictates the form of the angular distributions. Fig. 7(a) gives the angular distribution between the two highest E T τ -jets when they come from same sign τ leptons. In the figure we can see the rather striking peak at around 40
• . This is due to the same sign τ -jets coming mostly from the decay of the same deltino. Since the deltino mass is especially light compared to the beam energy, they typically move rapidly in the lab frame. Thus their decay products tend to be more tightly collimated than in the production of the heavier particles. Fig. 7(b) gives the angular distribution between the two highest E T τ -jets when they come from opposite sign τ leptons. We see from this figure that the peak occurs at about 110
• . Here the τ -jets typically come from the decay chains of different particles and so the angle between the τ -jets is typically quite large.
The situation changes as the deltino mass gets larger. This is in part due to the fact that the deltino pair production cross section gets smaller and so production of charginos and neutralinos can have a larger impact on the distributions. In addition, a larger deltino mass means the deltinos will typically be moving slower. Thus the boost effect won't have as dramatic an effect on the deltino's decay products. The example with M∆(M) = 120 GeV is given in Fig. 8 . We can see that the distribution for same sign τ -jets peaks at about 70
• . On the other hand, the opposite sign τ -jet angular distribution still peaks at around 110
• . Thus the angle between the τ -jets is less striking a signature than it was before, but it is still distinctive.
The results for a messenger scale deltino mass of 150 GeV is given in Fig. 9 . The peak in the distribution in angle between the two highest E T τ -jets when they have the same sign peaks at a rather high 95
• . As before, the peak in the distribution for the two highest E T τ -jets when they have opposite sign is at 110
• . Thus the distinctiveness due to the angle between the two highest E T τ -jets is nearly lost for such a large value of the deltino mass. This is partially due to the deltino pair cross section of 92 fb being quite a bit lower than the cross section for χ production. In addition, as discussed above, there is also the reduction in the boost effect as the mass of the decaying deltino increases.
V. CONCLUSION
In conclusion, we have found that the doubly charged Higgs bosons of LR models can be potentially observable at Run II of the Tevatron through the production of τ -jets. In a GMSB type theory, SUSYLR models typically produce large numbers of two and three τ -jet final states. This large τ -jet signal is also due in large part to pair production of the doubly charged Higgsino. It is also due to the relatively low mass of the lighter stau (which is frequently the NLSP) in these models, which is due to the additional coupling f . We have also shown that the distribution in angle between the two highest E T τ -jets is different from other models which do not have this doubly charged Higgsino. Angular distribution between the two most energetic τ -jets for combined SUSY production at the Tevatron. The messenger scale deltino mass is 150 GeV. The other parameters are tan β = 15, n = 2 and M /Λ = 3. (a) gives the distribution when the τ -jets come from same sign τ leptons. (b) gives the distribution when the τ -jets come from opposite sign τ leptons.
